
-e . 
_ -  .- 

I/ + '  d 

I UNIVERSITY OF CALIFORNIA. LOS ANGELES 

INSTITUTE OF CEOPIIYSICS A?iD ?LAN?,TARlT I'iiYSiCS 
LOS ANGELES, CALIFORNIA 90024 

Semi-annual  s t a t u s  r e p o r t  f o r  NASA g r a n t  N s G - 3 1 3 - 6 3 / 9 4 8 8 F 8 8 5  

1 .  Rb-Sr measurements on  i n d i v i d u a l  c h o n d r u l e s .  

Work done under  t h i s  g r a n t  has shown t h a t  t h e  most r e c e n t  Rb-Sr 

Very r e c e n t l y  Dodd ana Van Schmus 
e q u i l i b r a t i o n  o f  t h e  chondru les  i n  t h e  s tone  m e t e o r i t e  B j u r b o i e  
o c c u r r e d  4.3 - 0 .5  x lo9  years  ago. 
have shown t h a t  t h e  homogen iza t i on  o f  t h e  o l i v i n e  and pyroxenes betvjeen 
c h o n d r u l e s  was t h e  r e s u l t  o f  e q u i l  i b r a t i o n  -- i n  s i t u  r a t h e r  t h a n  
p r e d a t i n g  t h e  a g g r e g a t i o n  o f  chondru le  and m a t r i x  m a t e r i a l  as proposed 
by F r e d r i k s s o n  and K e i l  f o l l o w i n g  t h e i r  d i s c o v e r y  o f  t h i s  hornogeneizy. 
T h i s  i m p l i e s  t h a t  t h e  Rb-Sr e q u i l i b r s c i o n  t i m e  i n d i c a t e d  b y  o u r  
i n v e s t i g a t i o n s  r e p r e s e n t s  a s i g n i f i c o i i i  I ~ ~ e ~ ~ ~ i i o r p n i c  even t  i n  cne p o s r -  
e q u i  1 i b r a t  i o n  h i  s t o r y  o f  t h e  chondr i  t e s  sr.d t h e i  r p a r e n t  body. 
A c c o r d i n g l y  i t  i s  of  c o n s i d e r a b l e  impori-s, ice t o  da te  t h i s  e v e n t  morc- 
a c c u r a t e l y .  We have been t r y i n g  t o  do t h i s  Sii: i n  s p i t e  of c o n s i d e r a S ? e  
e f f o r t ,  o u r  p r e v i o u s  techn iques  have n o t  p r a v I i ~ d  s u i f i c i e n t i y  lo?i o r  
r e p r o d u c i b l e  l e v e l s  o f  Rb and S r  con ta in ins t io , :  LZI p e r m i t  t h i s .  T F t i s  
p r o b l e m  a r i s e s  because o f  t h e  smal l  s ~ , - , - , ? i ~  s i z e s  r o g e t h e r  w i t h  t h e  
l o w  c o n c e n t r a t i o n  o f  Rb and S r  i n  t h e  c h o n d r u l e s .  

We a r e  now mak ing  a f u r t h e r  e f f o r t  t o  achi : : , ,~~ t n i s  irnprovsmenz 
i n  accu racy  b y  remode l i ng  o u r  l a b o r a t o r y  ( u s i n g  i l r , : v e r s i t y  f u n d s )  i n  
a number o f  ways t o  make i t  as f r e e  as p o s s i b l e  o f  o ' r b o r n e  contamina-  
t i o n  and by  f u r t h e r  p u r i f i c a t i o n  of t h e  reagen ts  er;,pioyed. Th is  \\rork 
i s  n e a r i n g  c o m p l e t i o n  and t h e  p rob lem o f  t h e  Rb-Sr e q c i l i b r a t i o n  t i m e  
Of t h e  c h o n d r u l e s  w i  1 1  be r e s t u d i e d  s h o r c l y .  
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2. H a l f - l i f e  o f  Rb 87 . 
A s  d e s c r i b e d  p r e v i o u s l y  we a r e  t r y i n g  to measure t h e  half-life 

of Rb87 by a c c u m u l a t i o n  and a c c u r a t e  measure18:ent o f  t h e  r a d i o g e z i c  
S r  daugh te r  i n  t h e  l a b o r a t o r y .  There a r e  a nuxber  o f  Se r ious  d i f f i c t - ; i i e k  
i n  t h i s  exper imen t  wh ich  have n o t  y e t  been overcone and i t  may a c t u a l l y  
not be p o s s i b l e  t o  overcome them. R e v e r t h e l e s s  t h i s  experirnenz i s  
p r o b a b l y  t h e  o n l y  way t o  a v o i d  t h e  c i f f i c u l t i e s  encoun te red  ir, a 

i n  t h e  v a l u e  o f  t h i s  h a l f - l i f e .  T h i s  e r r o r  i s  t h e  most s i g n i f i c a n r  
sou rce  o f  e r r o r  i n  u n d e r s t a n d i n g  t h e  r e l a t i o n s h i p  between tr.c ai;e of 
t h e  e a r t h  and o f  t h e  m e t e o r i t e s  as o b l a i n e d  f r o m  d i f f e r e n t  decay 
sche-es.  

- c o u n t i n g  exper imen t  wh ich  leaves us w i t h  an u n c e r c a i n t y  of a 5 o u  - ~ 3 , -  - > /  

A t  p r e s e n t  we a r e  t r y i n g  t o  o b t a i n  a r u b i d i u m  sample o f  s u f f '  i C . 133:- 
l y  h i g h  p u r i t y  (<.02 
we have reduced t h e  S r  c o n c e n t r a t i o n  o f  commercial  l y - o b t a i n e d  33 s a l t s  
t o  
s t i ;  1 f r t h e r .  

Sr/Kg o f  R b ) .  By use o f  v a r i o u s  c o p r e c i p i t a n ; ~  

5 Jg/Kg and a r e  c u r r e n t l y  t r y i n g  v a r i o u s  ways t o  improve h i s  
# 0 . -  
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3.  Neu t ron  a c t i v a t i o n  a n a l y s i s  o f  t r a c e  e lements  i n  i r o n  
m e t e o r i t e s .  

a s t u d y  o f  t h e  t r a c e  e lement  groups i n  i r o n  m e t e o r i t e s  and an a t t e m p t  
t o  r e l a t e  these  t o  t h e  n a t u r e  of t h e  p a r e n t  b o d y .  P r e v i o u s l y ,  D r .  
Wasson has a l r e a d y  g r e a t l y  ex tended e a r l  i e r  work on t h e  Cia-Ge groL;ps, 
i n c l u d i n g  t h e  d i s c o v e r y  o f  a new Ga-Ge group and j o i n t l y  we w i l l  
c o n t i n u e  t h i s  work and e x t e n d  i t  w i t h  N i ,  Co, Re, and Os measurenents 
on t h e  same m e t e o r i t e s .  

Together  w i t h  seve ra l  s t u d e n t s  I am j6:ng P r o f e s s o r  Wasson i n  


